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$f$ : $Rarrow R$ $C^{1}$ - $u_{0}$
$m$ $M$
$m\leq u_{0}(x)\leq M,$ $x\in R$ ,
:
$u_{0}\in BV(R)$
(1) entropy $Olel\vee nik[12]$
Lax-Friedrichs
entropy Lax[9]








2. $BV(R\cross[0,T]),T>0$ , $u$ entropy





(3) $\lambda\max_{m\leq\iota\leq M}|f^{l}(s)|\leq 1$ .
\mbox{\boldmath $\lambda$}
$\lambda=\frac{\Delta t}{\Delta x}$
$x,t$ \Delta .x, $\Delta t$ $\{u_{i}^{0}\}_{i\Phi}$
:






$+ \frac{\lambda}{2}\{a_{i+\frac{1}{2}}^{n}(u_{i+1}^{n}-u_{i}^{n})-a_{i-\frac{1}{2}}^{n}(u_{i}^{n}-u_{i-1}^{n})\},$ $n,i\in Z,$ $n\geq 0$
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$\{u_{i}^{n}\}_{n,l\Phi,n\geq 0}$ \Delta $=(\Delta x, \Delta t)$ $u_{\Delta}$
$u_{\Delta}(x,t)=u_{i}^{n}$ , $i\Delta x\leq x<(i+1)\Delta x,n\Delta t\leq t<(n+1)\Delta t$
$a_{i+21}^{n}$
1. Lax-Friedrichs [8]
(5) $a_{i+12}^{n}=a^{LF} \equiv\frac{1}{\lambda}$ .
2. Engquist-Osher [4]





4. Harten $[6, 7]$
$a_{i+12}^{n}= \frac{1}{\lambda}Q(\lambda\int_{0}^{1}f^{l}(u_{i}^{n}+(u_{i+1}^{n}-u_{i}^{n})\theta)d\theta)$
$Q$
$\{\begin{array}{l}|\alpha|\leq Q(\alpha)\leq 1,-1\leq\alpha\leq 1Q(0)\neq 0\end{array}$
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5. Murmann-Roe $[14, 13]$





















(10) $\lim u_{\Delta}(\cdot, 0)=u_{0}(\cdot)$ $L_{lac}^{1}(R)$
$t\downarrow 0$
(4) {







(1) admissibl$e$ strongly admissible




(A2) (entropy ) entropy $(U,F)$








strongly admissible $u_{\Delta}$ $L_{lo}^{1}(R\cross[0, \infty))$
(1) admissible
1 (4) strongly admissibl$e$ $a_{1+\iota,2}^{n}$
1. (4)












$BV(R\cross[0, T]),$ $T>0$ , (1) $u$ $U$
1 entropy $(U, F)$ entropy (12)
$u$ admissible
$U$ 1 entropy $(U, F)$ entropy
(12) entropy entropy (12)
(A2) (A2) admissible
(A2) $U$ entropy $(U,F)$ (
\Delta x,\Delta t ) {Ani+\iota 2}n,i\alpha ,n
$\geq 0$
entropy (12) $n,i$





$u_{\Delta}$ $L_{lo\epsilon}^{1}(R\cross[0, \infty))$ (1)
admissible
$f$ 1
anissible $\circ$ $a_{i+2}^{n}B^{\dot{a}}\iota$ Godunov
$a^{G}(u_{i}^{n},u_{i+1}^{n})$ admissible
2. $f$ $0<\epsilon<1$ \epsilon
$a_{1+\iota}^{n}$ ti
(14) $\max\{a^{MR}(u_{i}^{n},u_{i}^{n_{+1}}),$ $\frac{\epsilon}{\lambda}sgn(u_{i+1}^{n}-u_{i}^{n})\}\leq a_{i+}^{\mathfrak{n}}\iota 2\leq\frac{1}{\lambda}$
(4) admissible
(14) Murmann-Roe $a^{MR}(u_{i}^{n},u_{i+1}^{n})$ $u_{l+1}^{n}>$
u2 -\mbox{\boldmath $\lambda$}\epsilon -\mbox{\boldmath $\lambda$}\epsilon

















(A2) $(A2)^{}$ entropy $A_{1+a}^{n}\iota$ \emptyset






















$u_{i}^{n_{+1}}\leq s\leq u_{i}^{n}$ $\overline{f_{i^{n}+\star}}$
$g_{i+12}^{n}(s)= \max\{\frac{1}{\lambda}(s-u_{1+1}^{n})+f(u_{i+}^{n}\cdot 1, \overline{\Gamma_{i+}}2\iota-\frac{1}{\lambda}(s-u_{i}^{n})+f(u_{i}^{n})\}$







































$k,z\in R,$ $n,i\in Z,n\geq 0$ $0$
$g_{\dot{l}+\iota 2}^{n}$
(21) $sgn(u_{i+1}^{n}-u_{i}^{n})\{g_{i+1,2}^{n}(k)-f(k)\}\leq 0,$ $k\in R$
+ (21) $a_{i+\frac{1}{2}}^{n}\geq a^{G}(u_{i}^{n},u_{i+1}^{n})$
1 o A51
























$\leq\{\begin{array}{l}0’ k\leq\frac{\overline{v}_{i}^{n}+\overline{w}_{i}^{n}}{2}\overline{f_{i+1}}^{n}-f(k)’\frac{\overline{v}_{i}^{n}+\overline{w}_{|}^{n}}{2}\leq k\leq\frac{\hat{v}_{i}^{\mathfrak{n}_{+1}}+\hat{v}_{i}^{n_{+l}}}{2}0’ k\geq\frac{\hat{v}_{i+l}^{n}+\hat{v}_{i^{l}+1}}{2}\end{array}$
entropy $(U, F)$





$\lambda$ , $f,m,M$ 1
$P$
(25) $\int_{m^{M}}P(k)R\pm(k;z,u_{i}^{n},u_{i}^{n_{+1}},g_{i+\iota,2}^{n})dk\leq 0$
$U”=P$ $F’=U’f$ $(U,F)$ entropy
entropy $(U, F)$ $U$
entropy ( (17) $0$ )
(25) 2
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